Purpose The evidence for the effectiveness of psychological interventions for cancer patients is currently unclear. Acceptance and Commitment Therapy (ACT), which increases individual's levels of psychological flexibility, may be more effective than other frameworks of psychological intervention, but good quality research is needed to inform adoption and implementation. This study explored the correlation between psychological flexibility and patient-reported outcomes to assess the viability of this intervention for cancer survivors. Methods Recruitment was coordinated through a regional cancer centre. One hundred twenty-nine respondents completed a cross-sectional postal questionnaire. They were of mixed gender, diagnosis and cancer stage; a mean 61 years old; and a mean 207 days post-diagnosis. Self-report questionnaires assessed psychological flexibility, mood, anxiety, depression, stress, quality of life and benefit finding. Results Psychological flexibility was a strong and consistent correlate of outcome; effects were maintained even when potentially confounding clinical and sociodemographic characteristics were controlled. Conclusions Psychological flexibility can be modified through ACT-based interventions. Given the strong correlational evidence found in this study, it seems that such interventions might be useful for cancer survivors. High-quality and well-designed controlled trials are now needed to establish effectiveness.
Introduction
Psychological distress is common in cancer patients, whether in treatment, survivorship or at the end of life [1] , and is as high as 75 % in some population subgroups [2] . Whilst the number with a clinical psychological comorbidity is lower, the rates of clinical risk are still pertinent [3] . Research on psychological interventions to reduce distress and psychological comorbidity reports mixed success, suggesting typically only short-term effectiveness [4, 5] .
The majority of intervention studies use a cognitive behavioural therapy (CBT) or supportive-expressive therapeutic format; of these, CBT is reported more effective on outcomes such as anxiety, depression and distress [5] , especially when delivered individually [4] . CBT is a problem-focussed intervention [6] which may limit effectiveness [7] ; rather than developing a client's generalizable coping skills, it focuses on reducing distress in the here and now by 'fixing' an identified specific problem. This may not, therefore, equip clients for the distress that may be caused by other problems in the future in the same way that more generalizable or transdiagnostic intervention frameworks might. Newer, 'third-wave' psychological interventions [8] use different types of psychological process and are suggested to be especially appropriate for cancerrelated distress [9] .
Acceptance and Commitment Therapy (ACT) is comparatively more behavioural psychology based than traditional CBT [7] , and this is reflected in the psychotherapeutic techniques employed. Where traditional CBT would ordinarily aim to reverse or eliminate negative cognitions that may cause distress, ACT aims to change the way that the individual interacts with those cognitions (i.e. the function of the cognition) [8] by promoting mindfulness, acceptance and valuebased living. Therapeutically, this distinction is important; experimental and clinical studies demonstrate that challenging, suppressing or attempting to control unpleasant cognitions and emotions, and indeed the resultant experiential avoidance caused, can exacerbate psychological distress [10] . By increasing psychological flexibility-a mindful ability to hold thoughts and emotions lightly in pursuit of a commitment to valued living-ACT helps individuals to become resilient to suffering and distress, and less likely to develop clinically significant psychological comorbidity [6] .
There is good empirical evidence for ACT for a range of clinical disorders including anxiety, depression and posttraumatic stress disorder [11] . Effectiveness is also demonstrated for physical conditions, including diabetes [12] , epilepsy [13] , HIV [14] , fibromyalgia [15] and chronic pain [16] . These studies report improvements across a range of patientreported outcomes including improved self-management and coping, reduced distress and perceived stigma and improved quality of life. Only a handful of studies explore the use of ACT within cancer samples; most are methodologically weak [9] , but two recent studies [17, 18] present tentative evidence for effectiveness, in one case demonstrating significantly improved outcome compared with CBT. Though not intervention based, an important and recently published crosssectional study of cancer survivors found that cognitive fusion (one of six components of the ACT framework) mediated the relationship between illness appraisals and post-treatment anxiety, adding further weight to the potential importance of this therapeutic model [19] . Furthermore, ACT is potentially more cost-effective, lending itself to group [20] or the Internet [21] , brief intervention [22] and non-expert delivery [23] .
Prior to investing time and resource into developing ACT interventions for cancer patients, this study collected pilot data on the psychosocial and quality of life correlates of psychological flexibility. It was hypothesised that higher levels of psychological flexibility would be associated with commonly used psychological outcome indicators (hypothesis 1). Data were also collected on other known and commonly reported correlates of patient-reported outcomes to enable effect size comparisons with psychological flexibility (hypothesis 2).
Materials and methods

Design
This study used a cross-sectional design. A mix of patients with the four most common cancers was recruited from a secondary care setting and asked to complete a self-report questionnaire.
Participants
Potential participants were identified using a systematic search of online patient record databases by staff at a UK cancer treatment centre. Search parameters included the following:
& Diagnosed 2 to 12 months previously (we were conscious that longer-term survivors might have reduced distress, hence our upper limit of 12 months; a minimum 2-month wait post-diagnosis was imposed by the ethics committee to negate additional distress at this time period) & Breast, colorectal, prostate or lung cancer & <18 years of age From search results, a random sample of 498 patients, with a representative percentage split across the four cancer types, was invited to participate.
The recruited sample (N = 129) represented a low (26 %) response rate. Anonymised summary data on key socioclinical-demographic variables (cancer type, date of diagnosis, stage of diagnosis, treatment received, date of the end of treatment) were provided by the cancer treatment centre for the full sample approached (N = 498): the comparison of these summary data to that provided by our consenting sample (see Table 1 ) indicated that our participants were not substantially different from the broader population: of five statistical comparisons made, only one emerged as statistically significant indicating that our respondents were comparatively younger than the full population sampled.
Procedure
Ethical approval was granted via the University and NHS Ethics Committees (NRES Committee North West-Liverpool East; REC Reference 11/NW/0381), and research governance approval was granted from the primary cancer treatment centre.
Study invitation letters, infomation sheets, consent forms and questionnaire packs were provided to the cancer treatment centre. Following database searches, staff there addressed the envelopes and sent questionnaires via post. Patients were asked to read the information sheet and sign an informed consent form. Completed questionnaires (taking approximately 30-45 min) were returned to the university in freepost reply envelopes provided. Debrief sheets were sent to participants. Completed questionnaires were scanned using FORMIC software and analysed using SPSS v19.
Measures
Psychological flexibility was assessed using the Revised Acceptance and Action Questionnaire (AAQ-II) [24] , a sevenitem scale where participants respond in agreement to statements on a scale of 1 to 7 (never true-always true). Within this dataset, internal consistency was good with a Cronbach's alpha of .874. The original scoring of the AAQ-II produces a measure of psychological inflexibility; to ease the interpretation of our data, we reverse scored the items such that a high score represented a high level of psychological flexibility.
To compare psychological flexibility with other commonly used psychological predictors (the secondary aim), the C: & Mindfulness, using the Five-Facet Mindfulness Scale [25] , a 39-item measure from which subscales of mindful observing, describing, non-judgement, non-reactance and awareness are calculated (Likert scale 1 to 5). Cronbach's alpha for the subscales ranged from .749 to .920. & Coping, using the BriefCOPE [26] , a generic stress coping measure: 28 items assess 14 individual-coping strategies (Likert scale 1 to 4). Subscales were grouped into measures of adaptive (Cronbach's alpha = .813) and maladaptive (Cronbach's alpha = .743) coping [27] . & Cancer-related adjustment, using the Mini-Mental Adjustment to Cancer Scale [28] , a 28-item measure of cancer-specific coping (Likert scale 1 to 4) that assesses hopelessness/helplessness, cognitive avoidance, fatalism, fighting spirit and anxious preoccupation. Chronbach's alpha for the subscales ranged from .564 to .877.
Psychosocial outcome measures included the following:
& Emotional state, using the Positive and Negative Affect Scale (PANAS) [29] , a 20-item measure of positive (Crobach's Alpha = .891) and negative (Cronbach's alpha = .899) mood, rated on a Likert scale ranging from 1 to 5. & The Hospital Anxiety and Depression Scale (HADS) [30] is a 14-item measure of anxiety and depression (Likert scale 0 to 3). Subscale scores below 7 are considered within a 'normal' range, those between 8-10 as is a commonly used measure of positive psychological gain after cancer: we removed reference to breast cancer by inserting more generic illness descriptors (Likert scale 1 to 5). Cronbach's alpha within this data set was .948.
Participants reported on their own age, gender, ethnicity, relationship status, living arrangements and employment status. Basic clinical data (date of diagnosis, stage of diagnosis, treatment received, date of the end of treatment) were retrieved from medical record databases.
Analysis
Exploratory analysis following standard principles suggested that data met assumptions for parametric statistical tests; our data were normally distributed with no problematic outlier scores [34] . Statistical variation in psychological flexibility and the psychological outcome data by demographic and clinical group were explored using Pearson's correlation, t test and ANOVA. Hypothesis 1 was tested using Pearson's correlation and multiple regression analysis (the latter allowing for important clinical and demographic variables to be controlled for). Multiple regression models were conducted for each outcome using a two-block entry method. In the first block, only psychological flexibility was entered as a predictor; this provided a baseline level of univariate prediction. The second block, which also used a simultaneous forced entry method for all variables, included psychological flexibility and potential confounding variables to enter concurrently. Data entry in this way allow for us to explore (a) whether the inclusion of these potential confounder variables weakened the predictive relationship between psychological flexibility and the outcome in question, and (b) whether this more comprehensive model of prediction was significantly more predictive than the more simplistic regression tested in the first block. Exploratory correlations were conducted to investigate the association between psychological flexibility and other psychological variables assessed, and how each of these comparatively correlated with outcome (hypothesis 2).
Results
Respondents included 129 breast (n = 52), colorectal (n = 26), prostate (n = 25) and lung (n = 24) cancer patients (data missing for two participants). Sixty-seven percent were retired, 92 % in a long-term relationship and the majority were Caucasian. The sample was slightly female biased (71 female; 56 male; 2 missing), with a mean age of 61.43 years (SD 16.8; range 32-90). The majority had received a combination of treatment, but 12 % had received surgery only, 6 % chemotherapy only and 20 % radiotherapy only. Participants with a range of disease stage were recruited and 84 % were treated with curative intent. Average time since diagnosis was 207 days (see Table 1 for further details.).
Initial analysis suggested that there were no significant differences in psychological flexibility based on gender or relationship status, cancer type, stage or time since diagnosis. Patients who were treated with curative intent scored significantly higher on psychological flexibility [t(92) = 2.715, p = .008], as did those who were older [r = .254, p = .004]. Psychological flexibility significantly correlated with four out of five mindfulness subscales; lower maladaptive coping; and three out of five subscales of mental adjustment to cancer (see Table 2 ). Psychological flexibility significantly correlated with all seven of our outcome variables (see Table 3 ; row 1) and so a multiple regression model was tested such to control for any potentially confounding effects of relevant clinical and demographic variables (age, time since diagnosis and treatment intent; see Table 4 ). In five cases, including these additional variables did not significantly weaken the effects of psychological flexibility, nor result in significantly different change in variance explained by the overall model. Thus, the models demonstrate the independent nature of psychological flexibility as a predictor. In one case (negative mood), the addition of age resulted in a significant change in variance explained above that already explained by psychological flexibility. Similarly, treatment intent emerged as a significant predictor of benefit finding, but in this model, the change in effect size explained by the fuller predictor model was not significantly improved from the model which included only psychological flexibility as a predictor. For both the negative mood and benefit finding models, the strength of prediction between psychological flexibility and the relevant outcomes remained high even in the second regression models where these potentially confounding variables were also included.
The size and number of significant outcome correlations were compared between psychological flexibility and the other psychological measures assessed (see Table 3 ). Psychological flexibility significantly correlated with all seven outcome measures assessed. In six of these cases, the effect size for the association was large; however, the association between psychological flexibility and benefit finding was much smaller, albeit still statistically significant. Only one other psychological predictor variable assessed (the awareness subscale of the mindfulness measure) correlated similarly with all outcomes; here, again, we found large effect size for all correlations with High scores represent a higher rating on all constructs and, therefore, negative values represent true negative associations between variables *p < .05, **p < .01, ***p < .001 the exception of benefit finding). Four other predictor variables (describing, non-judgement, anxious preoccupation and hopelessness/helplessness) correlated with six out of seven outcome variables, though these were on the whole smaller effect sizes (with the exception of negative mood and anxiety outcomes). Fighting spirit also correlated with six outcomes (all except anxiety), though here, most effect sizes were considerably smaller than those associations between psychological flexibility and the outcome measures.
Discussion
This study aimed to explore the association between psychological flexibility and commonly used patient-reported outcome measures. The first hypothesis was that psychological flexibility would be associated with more positive psychological adjustment to cancer as indicated by correlation with various outcomes. Our data support this hypothesis and demonstrate significant correlation between psychological flexibility and all the seven outcomes assessed. With the exception of benefit finding, the effect size of correlation with outcome was medium to large and significant at the p < .001 level; benefit finding was still a significant correlate, though the effect size was just .196. The second hypothesis was that psychological flexibility would be correlated with a broader range of outcomes than other commonly reported psychological predictor variables. Again, our data were supportive of this hypothesis in demonstrating that only one other variable-mindful awarenesscorrelated equivalently with all the seven outcomes. Four other variables also correlated with six outcomes, though these were typically smaller and less consistent effect sizes. What is especially pertinent are the consistently high and broad ranging effects for both psychological flexibility and mindful awareness, not observed for other types of predictor variable. This finding is encouraging and in line with the broader ACT literature which demonstrates the effectiveness of interventions aimed at increasing flexibility across a range of different outcome variables [10] . This is an important finding because it suggests that interventions which modify flexibility may also be successful in improving a broad range of outcomes, including anxiety, depression, quality of life, stress and benefit finding. It is unusual to find such potentially generalizable clinical effectiveness from a single psychological intervention and so this provides a good baseline for further investigation. By having such broad effects on overall psychological wellbeing, it is possible that interventions may be more effective in encouraging a more adapting approach to cancer treatment and its consequences across the cancer pathway, including post-treatment follow-up. This work, therefore, provides evidence to support the development of an ACT-based intervention for cancer patients in order to gain more empirical evidence of its effectiveness within this setting. It is important that any such interventions are developed using methodologically rigorous designs, avoiding small case study designs, favouring larger and robust RCTs [9] ; such work would build upon the encouraging findings already published by Feros et al. [17] and Rost et al. [18] , but would ideally explore these across a broader range of patient demographics and clinical characteristics.
Our data were cross-sectional only and so we are unable to make any conclusions about causality, and this weakness is reflected in the general literature too. As useful as correlation studies may be to highlight the potential of more complex study designs, what we do not have, as yet, are any data which explore these theoretical relationships over time and this is necessary to fully understand the process of psychological adjustment to stressful life events such as cancer. More work employing longitudinal cohort designs, ideally from diagnosis, to explore how psychological flexibility may change over time, what may cause such change, and how this initiates change in outcome is needed, and would respond well to recent suggestions that psychological interventions in cancer need to pay closer attention to process and moderating variables [35] . Such studies would help to further inform the development of RCTs to test ACT against both standard treatment and other intervention formats such as CBT.
Second, and perhaps more unexpected, was the finding that the association between psychology flexibility and outcome measures was independent of the effects of any clinical variables assessed. The confounding effects of age and treatment intent were only relevant in just one regression model each (negative mood and benefit finding, respectively), and even here, the inclusion of these potential confounders did not diminish the statistical relevance of psychological flexibility in determining outcome. It was important to control for these variables to explore the potential for psychological adaptation being a somewhat independent process, occurring naturally over time, or in response primarily to treatment experiences. Although there is some evidence that distress levels naturally decrease with the passage of time since diagnosis [1] , these data suggest that time and the absence of medical intervention may not be the only important variables predictive of this: psychological flexibility was significantly correlated with these outcomes, even where potentially confounding clinical variables were statistically controlled for. This suggests not only that a psychological flexibility-based approach to intervention might be effective at variable timepoints from diagnosis, but also that we cannot necessarily assume based on clinical presentation which may be more, or less, at risk of psychological adjustment difficulties. Establishing useful and valid methods of screening for and estimating future risk of adjustment difficulties and stratifying patient need has been identified as a key gap in the literature [36] : based on these preliminary findings, we suggest that the measures of psychological flexibility may potentially provide such a screening tool.
This study is one of only three studies that explore the construct of ACT in the cancer setting using a nonintervention format; these types of study are both important and necessary to establish a theoretical basis for the development of complex interventions in healthcare [37] . In this study, we have built upon these earlier publications [19, 38] by exploring a wider range of psychosocial outcomes, and by collecting data to compare the association with psychological flexibility against other commonly used psychological measurement tools. Together, these studies provide a useful baseline and rationale for the development of interventions that could improve psychological flexibility and thus reduce the possibility of current and future distress and psychological comorbidity.
Attitudes towards and the acceptability of psychological intervention for mental health concerns are known to differ cross-culturally [39] , and this may be even more of an issue in the UK where the population are particularly culturally diverse. Research into ACT for cancer patients published to date has been conducted in the USA, Spain and Australia: this is one of only two studies which explore these relationships in a UK sample. To have replicated evidence that psychological flexibility is a relevant and important construct within the UK health setting, especially given variation in the model of cancer care and indeed broader healthcare delivery in comparison to these other countries, promotes confidence in the potential applicability and relevance of this intervention approach.
Study limitations
There are some limitations to this study. The response rate was lower than ideal, but this is a known issue for postal survey in medical research [40] and our study reports a response rate comparable with other similar postal invitation studies within psycho-oncology [41, 42] . Whilst we might assume that this is indicative of a biased sample, the variance in both patient demographic and levels of psychological wellbeing reported indicate this may not necessarily be the case; it was not only those with low levels of comorbidity, or who were having a more psychologically positive cancer experience who responded. Similarly, whilst we only have limited knowledge of the non-respondents, these did not significantly differ on clinical variables such to indicate that our respondents were more physically well at the time of data collection; indeed, the only significant difference between the sampled population and our survey respondents was that those who completed the survey were younger than the full sample approached for the study. As a result of the low response rate, our sample size was small, though sufficiently powered for the necessary analysis to meet our study objectives. Clearly, for more complex designs, including intervention studies and cohort designs, larger samples would be required and beneficial to allow more sophisticated statistical analysis to be conducted. We would also draw attention to the fact that our sample did not include ethnic and cultural diversity; our work is not unique in this, but it is an important consideration for future research, particularly in the development of interventions which may be more prone to participant effects, and in which cultural variation may impact upon patient-perceived acceptability and effectiveness.
Conclusions
The literature on the effectiveness of psychological interventions for cancer patients is inconsistent and perhaps at best described as providing a low level of evidence for lasting effects [4, 5] . Concurrently, however, there is high importance from patients to meet their informational, emotional and supportive care needs [41] [42] [43] , and this is represented in the high levels of psychological distress prevalent in this patient population [2] . The development of innovative, evidencebased and more effective interventions is, therefore, imperative. This study provides evidence for the potential benefits of an ACT-based intervention for this patient group, which may have both larger and more broad-acting effects across a range of important patient-reported outcome measures.
